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Description

This invention relates to a primer composition for priming the surface of a substrate to improve the adhesion of a
sealant composition to such a surface. More particularly, this invention relates to a primer composition for priming the
surface of a substrate which is non-porous, such as glass.

Urethane sealants and adhesives are known to provide high tensile strengths and tear strengths when used to
bond materials. Such seal ants and adhesives are especially suitable for use in automobile manufacture for the bonding
of a windshield to an auto body, wherein the bonding imparts additional structural integrity to the automobile body.
However, some urethane sealants do not bond glass to another substrate sufficiently without the use of a primer to
prime the non-porous substrate. Primers for use in improving the bonding of glass to substrates are known and de-
scribed, for example, in JP-57-3331A (1982), which discloses a primer composition for glass comprising a mixture or
reaction product of an epoxy silane and a silane which has a functional group which is active with respect to epoxy
groups, a reaction product of a polyisocyanate and at least one other silane compound, and a film-forming agent, plus
carbon black or pigments, in the inorganic phase, as well as primer compositions comprising the reaction products of
certain amino silanes and epoxy silanes, plus a silicone resin and carbon black. U.S. Patent 4,963,614 discloses a
primer composition for glass comprising a silane coupling agent, a reaction product of a polyisocyanate and a silane
compound, a film-forming agent, and an acidic carbon black having a pH of from 2.5 t0 4. U.S. Patent 4,963,614 also
teaches that suitable film-forming agents include polyester resins, chlorinated rubber, polyvinyl chloride resins, poly-
acrylate resins, epoxy resins, silicone resins, and ethylene bis-vinylacetate prepolymers. Finally, U.S. Patent 4,981,987
discloses an adhesion improver comprising certain reaction products of amino compounds, carbonyl compounds, and
epoxy compounds. However, the primer compositions referred to above are often cumbersome to prepare or have
adhesion characteristics which are less than desirable. Therefore, glass primers with sufficient adhesion characteristics
to non-porous substrates which are more easily prepared are desirable.

This invention is a primer composition which comprises:

(a) 2 percent to 30 percent by weight of a film-forming resin;

(b) 2 percent to 80 percent by weight of a reaction product of an epoxy silane and an amino silane, wherein the
amino silane contains at least two amine groups per molecule, and wherein the reaction product is prepared by
(1) contacting one or more amino silanes and one or more epoxy silanes in amounts such that the mole ratio of
epoxy silane to amino silane in the reaction mixture is less than 1.8:1; and then (2) adding additional epoxy silane
to the reaction mixture so that the mole ratio of epoxy silane to amino silane is at least 2:1; and

(c) at least 5 percent by weight of a volatile solvent.

It has been discovered that the primer of the invention advantageously enhances the bonding of a non-porous
substrate to a second substrate, particularly when used with a "fast cure" adhesive comprised of an isocyanate-func-
tional prepolymer and dimorpholinodiethyl ether. In particular, the primer compositions of the invention provide high
lap shear strengths and a high incidence of cohesive failure (failure within the adhesive) when used in conjunction with
such adhesives. In addition, such primers are more easily prepared than primers which require the use of a silane
"cook" that usually comprises a reaction product of a polyisocyanate and one or more silane-containing compounds.
These and other advantages of this invention are apparent from the following description.

The primer of the invention is a liquid mixture, which preferably has a density of 8 Ib./gal. (9.6 x 102 Kg/m?3) before
application. After application, the mixture forms a tenacious coating upon solvent evaporation, and completely cures
at ambient conditions.

Suitable film-forming resins for use in the preparation of the primer of the invention include polyacrylate resins,
epoxy resins, polyester resins (polymers of a carboxylic acid and a glycol), polyvinyl chloride resins, chlorinated rubber,
and ethylene-vinyl acetate copolymers. The film-forming resin preferably has a molecular weight of from 4,000 to
30,000. Preferably, the film-forming resin is a polyacrylate resin and is most preferably an acrylic copolymer with a
hydroxyl equivalent weight of 2,000, available in solution as Acryloid™ AU-1033 from Rohm and Haas Company.

Examples of suitable epoxy resins include any polyepoxide with an equivalent weight of less than 20,000. Prefer-
ably, the epoxy resin has an approximate equivalent weight in the range of from 1600 to 2000, available as D.E.R.™
667 from The Dow Chemical Company.

The film-forming agent is preferably present in an amount, based on the weight of the composition, of at least 5
percent, more preferably at least 10 percent; and is preferably no greater than 20 percent, more preferably no greater
than 15 percent.

Suitable epoxy silanes for use in preparing a reaction product with epoxy silane and amino silane include any
compound containing at least one epoxy group and silane groups per compound and include, for example, y-glycidox-
ypropyldimethylethoxy silane, y-glycidoxypropylmethyldiethoxy silane, y-glycidoxypropyltrimethoxy silane, glycidoxy-
propyltrimethoxy silane, B-(3,4-epoxycyclohexyl)ethylmethyltrimethoxy silane, B-(3,4-epoxycyclohexyl)ethylmethyld-
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imethoxy silane. Preferably, the epoxy silane is y-glycidoxypropyltrimethoxy silane.

The term "amino silane" as used herein means a compound containing at least one silane group per molecule,
and at least two primary, secondary, (or at least one of each) amino groups per molecule, and more preferably contains
at least two amino groups per molecule. Suitable amino silanes for use in preparing the composition of the invention
include N-(-aminoethyl)Jaminomethyltrimethoxy silane, y--aminopropyltriethoxy silane. y-aminopropyl-methyldiethoxy
silane, N-(B-aminoethyl)-y-aminopropyltriethoxy silane, N-(B-aminoethyl)-y-methyldimethoxysilane, and trimethoxysi-
lylpropyl-diethylene triamine. Preferably, the amino silane is N-f-(@aminoethyl)-y-aminopropyltrimethoxy silane.

Reaction products of epoxy silanes and amino silanes may be prepared by contacting them neat or in the presence
of an organic solvent, wherein such solvent is present in an amount, based on the weight of the reaction mixture, of
less than 90 percent. Preferably, the solvent is present in an amount of less than 85 percent, more preferably less than
80 percent and most preferably less than 70 percent. The reaction may be carried out under any reaction conditions
which will allow the reaction between the amino silane and epoxy silane to proceed, but is preferably carried out at
elevated temperatures, such as, for example, above 55°C but below the boiling point of the solvent.

Reaction products of epoxy silanes and amino silanes are prepared in a multistep process by (1) reacting an amino
silane and epoxy silane in amounts such that the molar ratio of epoxy silane to amino silane in the reaction mixture is
less than 1.8:1; and then (2) adding additional epoxy silane to the reaction mixture so that the molar ratio of epoxy
silane to amino silane is at least 2:1. In the first step of the process, the amino silane and epoxy silane are preferably
allowed to react until the reaction of the epoxy groups with the amino groups is substantially complete, that is, until the
epoxide group absorption at 900 cm! disappears in the IR spectrum. Preferably, the first step of the process is carried
out in the absence of a solvent and the second step of the process is carried out in the presence of an organic solvent.

In the first step, if the mole ratio of epoxy silane to amino silane is 100 high, the reaction product gels and is not
suitable for the intended use. It is preferable to perform the first step in the absence of solvent, as the rate of reaction
is too slow in solvent. The use of solvent in the second step is preferred to facilitate control of the reaction. The reactions
may be carried out under any reaction conditions which will allow the reaction between the amino silane and epoxy
silane to proceed, but is preferably carried out at elevated temperatures, such as, for example, above about 55°C but
below the boiling point of any solvent.

The epoxy silane and amino silane are used in amounts such that the final mole ratio of epoxy silanes to amino
silanes in the reaction mixture is at least 2:1. The epoxy silane and amino silane are preferably contacted in an amount
so that the mole ratio of epoxy silane to amino silane is no greater than 3:1; more preferably no greater than 2.5:1;
and most preferably no greater than 2:1. The reaction product may be diluted with an appropriate organic solvent in
order to facilitate its combination with the acrylic resin or epoxy resin. The reaction product is preferably present in the
primer in an amount, based on the weight of the composition, of at least 5 percent, more preferably at least 10 percent;
and is preferably no greater than 50 percent, more preferably no greater than 20 percent.

The volatile solvent component of the primer of the invention may be any organic solvent in which the film-forming
resin may be dissolved or dispersed at an ambient temperature, that is, in the range of from 20°C to 25°C. Examples
of such solvents include xylene, methylene chloride, benzene, monochlorobenzene, trichloroethylene, ethylene chlo-
ride, toluene, acetone, and methyl ethyl ketone, and mixtures thereof, and is preferably acetone or methyl ethyl ketone,
or a mixture thereof. Preferably, the total amount of solvent in the primer is such that the Ford cup #4 viscosity of the
primer is in the range of from 15 seconds to 30 seconds at 25°C. Preferably, the amount of solvent is at least 30 percent,
more preferably at least 50 percent, most preferably at least 60 percent; and is preferably no greater than 90 percent,
more preferably no greater than 80 percent, and is most preferably no greater than 70 percent, based on the weight
of the primer composition.

The primer compositions of this invention may be prepared by combining an acrylic resin or epoxy resin with the
reaction product of the epoxy silane or amino silane, optionally in the presence of an appropriate organic solvent. The
process may be carried out at ambient conditions by mixing the ingredients for 30 minutes. If component (a) is an
epoxy resin, the primer composition also preferably contains a hardener such as a latent diamine compound. Examples
of suitable hardeners include any latent diamine compound with an equivalent weight of less than 500. Preferably, the
hardener is bisoxazolidine compound and is most preferably Hardener OZ (supplied by Miles Inc., a latent aliphatic
polyamine based on bisoxazolidine, with an NH/OH equivalent weight of about 122).

The primer composition of the invention may also contain minor amounts of a reaction product of a polyisocyanate
and a compound containing at least one silane group and at least one isocyanate-reactive group. Such reaction prod-
ucts are known and described, for example, in U.S. Patent 4,963,614, and are referred to therein as a reaction product
of a polyisocyanate and a silane compound. The reaction product may be present in the composition in an amount,
based on the weight of the composition, of no greater than 5 percent, and more preferably no greater than 4 percent.
Most preferably, however, such reaction products are not present in the composition at all, since the preparation and
addition of such reaction products involve exira process steps, and the addition of such reaction products is not nec-
essary for the production of a primer composition with sufficient adhesion properties for use in many applications,
particularly for use in the bonding of automotive windshields and backlites.
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In addition, the primer composition also preferably contains carbon black as a pigment and to modify the properties
of the primer, such as viscosity, sag resistance, and weatherability. The carbon black is preferably employed in an
amount in the range of from 5 percent to 30 percent, based on the weight of the composition. If an epoxy resin and
carbon black are employed, the primer composition also preferably contains an acrylic resin in order to enhance the
weatherability (moisture resistance) of the composition. Preferably, the primer composition is stored under anhydrous
conditions, since the silane groups in the composition may react with atmospheric moisture.

The primer of the invention may be used to prime a substrate for use within a one-component or two-component
adhesive by applying at least one coat of the primer to the substrate prior to the application of the adhesive. The primer
of the invention is especially well adapted for use with a urethane adhesive and more preferably a " fast cure" urethane
adhesive comprised of an isocyanate-functional prepolymer and dimorpholinodiethyl ether, of a type which is described,
for example, in U.S. Patent Nos. 4,758,648 and 4,780,520.

Other urethane sealants which may be used with the primer of the invention include, for example, sealants of the
type described in U.S. Patent Nos. 3,707,521, 3,779,794; 4,624,996; 4,625,012; 4,758,648; and 4,719,267. The primer
of the invention may be used to prime any type of substrate that is especially well adapted for use with a non-porous
substrate such as, for example, glass.

The primer composition may be applied to the non-porous substrate by any suitable method, but is most preferably
applied in a single step with a brush-type applicator. A glass "wipe," comprising a solution of a silane having an isocy-
anate-reactive group may be applied to the non-porous substrate prior to the application of the primer, as is conventional
practice in processes for bonding automotive windshields. However, an advantage of the present invention is that high
adhesion characteristics are obtainable without the use of such a "wipe." Since the application of the wipe is an exira
process step, it is therefore preferable that one not be used.

In a third aspect, this invention is a process for the bonding of a vehicle window to a vehicle window flange which
consists essentially of the steps of:

(a) applying the primer composition of the first or second aspects of the invention along the periphery of one side
of the window;

(b) superimposing on the primer composition a bead of a moisture-curable urethane adhesive comprising an iso-
cyanate-functional prepolymer and dimorpholinodiethyl ether; and

(c) installing the window by contacting the adhesive with the vehicle window flange and allowing the adhesive and
primer composition to cure.

By "consists essentially," it is meant that the process is carried out without the use of a "wipe" as described above.
Such process provides bonded non-porous substrates with high lap shear strengths and a high degree of cohesive
failure, or failure within the urethane adhesive itself. This failure mode is preferred, since it provides a more consistent
and predictable lap shear strength value.

In the first step of the process, the primer may be applied to the window by any suitable method, but is most
preferably applied in a single step with a brush-type applicator. In the second step of the process, a moisture-curable
urethane adhesive is superimposed on the primer composition. The adhesive preferably comprises an isocyanate-
functional prepolymer and dimorpholinodiethyl ether, which adhesive is described in U.S. Patent Nos. 4,758,648 and
4,780,520. In the third step of the process, the window is installed in the flange in such a manner to provide contact
between the adhesive and the flange, either manually or by robotic means. The adhesive is then allowed to cure.

The following examples are given to illustrate the invention. Unless stated otherwise, all parts and percentages
are given by weight.

Example 1 - Silane Reaction Intermediate or Oligomer

v-glycidylpropyltrimethoxy silane (88.0 grams) and N--(aminoethyl)-y-aminopropyltrimethoxy silane (72.0 grams)
were charged to a reactor under agitation and the mixture was heated at 54.4°C for 16 hours, then 224.6 grams of
anhydrous methyl ethyl ketone and 65.1 grams of y-glycidylpropyltrimethoxy silane were added and the whole mixture
is agitated at 54.4°C for 24 hours. Finally, the reaction mixture was diluted with 231.7 grams of anhydrous methy! ethyl
ketone.

Example 2 - Silane Reaction Intermediate or Oligomer

v-glycidylpropyltrimethoxy silane (61.6 grams) and N--(aminoethyl)-y-aminopropyltrimethoxy silane (50.4 grams)
were charged to a reactor under agitation and the mixture was heated at 54.4°C for 16 hours, then 211.1 grams of
anhydrous methyl ethyl ketone and 99.3 grams of y-glycidylpropyltrimethoxy silane were added and the whole mixture
was agitated at 54.4°C for 24 hours. Finally, the reaction mixture was diluted with 217.6 grams of anhydrous methyl
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ethyl ketone.
Example 3 - Glass Primer Compounding

The intermediate in the Example 1 (166.5 grams), 44.0 grams of dried carbon black, 31.2 grams of Acryloid™ AU-
1033 (supplied by Rohm and Haas Company, a 50 percent acrylic copolymer solution in the solvent mixture: propyl-
eneglycol methylether acetate/ethyl benzene/special naphtholite 66/3; 55/25/20; hydroxyl equivalent weight as sup-
plied: 2000) and 125.2 grams of anhydrous methyl ethyl ketone were placed in a quart ceramic ball mill and the mill
was rolled on a roller for 24 hours, then 31.3 grams of a 50 percent solution of D.E.R.™ 667 (an epoxy resin with an
average epoxide equivalent weight of about 1,600 to 2,000, available from The Dow Chemical Company) in methyl
ethyl ketone and 1.8 grams of Hardener OZ (supplied by Miles Inc., a latent aliphatic polyamine based on bisoxazolidine,
with an NH/OH equivalent weight of about 122) were added, finally, the whole mixture was mixed in the ball mill on
roller for 30 minutes. The resultant glass primer was saved under nitrogen in glass containers.

Example 4 - Glass Primer Compounding

The intermediate in the Example 1 (166.5 grams), 44.0 grams of dried carbon black, 20.8 grams of Acryloid™ AU-
1033 (supplied by Rohm and Haas Company, a 50 percent acrylic copolymer solution in the solvent mixture: propyl-
eneglycol methylether acetate/ethyl benzene/special naphtholite 66/3: 55/25/20; hydroxyl equivalent weight as sup-
plied: 2000) and 121.5 grams of anhydrous methyl ethyl ketone were placed in a quart ceramic ball mill and the mill
was rolled on a roller for 24 hours, then 41.7 grams of 50 percent solution of D.E.R. 667™ (an epoxy resin with an
average epoxide equivalent weight of about 1,600 to 2,000, available from The Dow Chemical Company) in methyl
ethyl ketone was added, finally, the whole mixture was mixed in the ball mill on roller for 30 minutes. The resultant
glass primer was saved under nitrogen in glass containers.

Example 5 - Glass Primer Compounding

191.5 grams of the intermediate in the Example 2, 46.7 grams of dried carbon black, 22.1 grams of Acryloid™ AU-
1033 (supplied by Rohm and Haas Company, a 50 percent acrylic copolymer solution in the solvent mixture: propyl-
eneglycol methylether acetate/ethyl benzene/special naphtholite 66/3: 55/25/20; hydroxyl equivalent weight as sup-
plied: 2000) and 139.7 grams of anhydrous methyl ethyl ketone were placed in a quart ceramic ball mill and the mill
was rolled on a roller for 24 hours. The resultant glass primer was saved under nitrogen in glass containers.

Example 6

Glass primers based on the stated silane intermediates or oligomers as in the Examples 3 and 4 demonstrated
superior adhesion to the current isocyanate -based glass primer according to the following test methods:

Test 1

A long bead of a moisture curable polyurethane sealant was laid parallel to a 1-inch x 6-inch x 1/4-inch (2.54 cm
X 15.2 cm x .64 cm) plate glass, cleaned and primed with a glass primer. A 2-inch x 6-inch (5.08 cm x 15.2 cm) release
paper is placed on the top of the bead. With the aid of a soacer and a press, the bead was pressed to a sheet of 3 mm
in thickness and then removed from the press and cured for 72 hours in the 50 percent relative humidity and 24°C
condition.

Test 2

A long bead of a moisture curable polyurethane sealant was laid parallel to a 1-inch x 6-inch x 1/4-inch (2.54 cm
X 15.2 cm x .64 cm) plate glass, cleaned and primed with a glass primer. A 2-inch x 6-inch (5.08 cm x 15.2 cm) release
paper was placed on the top of the bead. With the aid of a spacer and a press, the bead was pressed 1o a sheet of 3
mm in thickness and then removed from the press. The pressed bead was cured for five hours in the 50 percent relative
humidity and 24°C condition, then with release paper removed, placed in a 40°C water bath for 72 hours. The sample
was conditioned for 2 hours in the 50 percent relative humidity and 24°C condition before peel test.

A flat bead on the above samples was peeled off under tension held with fingers when a razor blade was cutting
at the interface between the glass and the sealant. There were three types of results observed: primer failure, adhesive
failure and cohesive failure. In the case of "primer failure" (PF), the sealant bead and primer film can be removed from
the glass surface, indicating that the primer adheres poorly to the glass surface. In the case of "adhesive failure" (AF),
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the sealant bead can be separated from the primer surface, indicating the sealant adheres poorly to primer film. In the
case of "cohesive failure" (CF), the bead remains strongly adhered to the primed glass surface and failure occurs by

destruction of the polyurethane composition of the bead. Test samples prepared with the primers in the Examples 3
and 4, after subjecting the mentioned environmental conditions, all showed cohesive failure.

Example 7

Glass primers based on the stated silane adduct also demonstrated superior adhesion to plate and ceramic glasses
according to the following short-term environmental test methods:

Preparation of Lap Shear Test Samples

Each primer was applied by a brush onto separate, clean, untreated 1-inch x 4-inch (2.54 cm x 10.1 cm) glass
plates or ceramic-glazed glass, where it dried into a film in from 5 to 10 minutes. A moisture curable urethane sealant
1-inch long x 1/4-inch wide x 5/16-inch (2.54 cm x .64 cm x .79 cm) high was applied from a sealant tube along one of
the 1-inch edges of the primed glass plate. A 1-inch x 3-inch (2.54 cm x 7.62 cm) painted metal coupon to which the
sealant can bond, was placed on the top of the sealant. The glass plate - the metal coupon sandwich and the sealant
is compressed to a height of 1/4 inch.

Test 1

The sample was allowed to cure at room temperature at 50 percent relative humidity for 5 days.
Test 2

The cured sample was exposed to a 100 percent relative humidity and 100°F (37.8°C) in a humidity box for 14 days.
Test 3

The cured sample was subjected to 190°F (87.8°C) in an oven for 14 days.

Test 4
The cured sample was placed in a 90°F (32.2°C) water bath for 10 days.
The test sample was then separated by pulling in a plane parallel to the plane of the bead at 1 (2.54 cm) inch per

minute.
The following are lap shear results for the primers prepared in the Examples 3, 4 and 5:

Primer | Test Condition | Averaged Shear Strength (PSl)/(Mode of Failure) kPa
Ceramic Glass Plate Glass
psi kPa psi kPa
Ex3 Test 1 782 (CF) 5387.98 679 (CF) 4678.31
Test 2 708 (CF) 4878.12 686 (CF) 4726.54
Test 3 731 (CF) 5036.59 722 (CF) 4974.58
Test 4 845 (CF) 5822.05 614 (CF) 4230.46
Ex 4 Test 1 684 (CF) 4712.76 664 (CF) 4574.96
Test 2 520 (CF) 3582.80 763 (CF) 5257.07
Test 3 783 (CF) 5394.87 616 (CF) 424424
Test 4 743 (CF) 5119.27 816 (CF) 5622.24
Ex5 Test 1 536 (CF) 3693.04 664 (CF) 4574.96
Test 2 746 (CF) 5139.94 637 (CF) 4388.93
Test 3 770 (CF) 5305.30 967 (CF) 6662.63
Test 4 658 (CF) 4533.62 751 (CF) 5174.39
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Claims

1.

10.

A primer composition which comprises a solution or dispersion of:

(a) 2 percent to 30 percent by weight of a film-forming resin;

(b) 2 percent to 80 percent by weight of a reaction product of an epoxy silane and an amino silane, wherein
the amino silane contains at least two amine groups per molecule, and wherein the reaction product is prepared
by (1) contacting one or more amino silanes and one or more epoxy silanes in amounts such that the molar
ratio of epoxy silanes to amino silanes in the reaction mixture is less that 1.8:1; and then (2) adding additional
epoxy silane to the reaction mixture so that the molar ratio of epoxy silane to amino silane is at least 2:1 and
(c) at least 5 percent by weight of a volatile solvent.

A primer composition according to Claim 1 wherein the primer further contains less than 5 percent by weight, based
on the weight of the composition, of a reaction product of a polyisocyanate and a compound containing at least
one silane group and at least one isocyanate-reactive group.

A primer composition according to Claim 1 or Claim 2 wherein the film-forming resin is a polyacrylate resin or an
epoxy resin.

A primer composition according to any one of Claims 1 to 3 wherein the epoxy silane is y-glycidoxypropyldimeth-
ylethoxy silane, y-glycidoxypropylmethyldiethoxy silane, y-glycidoxypropyltrimethoxy silane, p-(3,4-epoxycyclo-
hexyl)ethylmethyltrimethoxy silane, or -(3,4-epoxycyclohexyl)ethylmethyldimethoxy silane.

The primer composition according to any one of Claims 1 to 4 wherein the amino silane is N-(-aminoethyl)ami-
nomethyltrimethoxy silane, N-(-aminoethyl)-y--aminopropyltriethoxy silane or trimethoxysilylpropyl-diethylene tri-
amine.

A primer composition according to any one of Claims 1 to 5 wherein component (b) is prepared from a reaction
mixture wherein the mole ratio of epoxy silane to amino silane in the reaction mixture is no greater than 3:1.

A primer composition according to any one of Claims 1 to 6 wherein component (b) is prepared in the presence
of a solvent, wherein such solvent is present in an amount, based on the weight of the reaction mixture, of less
than 70 percent.

A primer composition according to any one of Claims 1 to 7 wherein Step (2) is conducted neat or in the presence
of an organic solvent, wherein such solvent is present in an amount, based on the weight of the reaction mixture,
of less than 90 percent.

A process for the bonding of a vehicle window to a vehicle window flange which consists essentially of the steps of:

(a) applying a primer composition according to any one of Claims 1 to 8 along the periphery of one side of the
window;

(b) superimposing on the primer composition a bead of a moisture-curable urethane adhesive comprising an
isocyanate-functional prepolymer and dimorpholinodiethyl ether; and

(c) installing the window by contacting the adhesive with the vehicle window flange and allowing tne adhesive
and primer composition to cure.

A method of preparing a primer composition which comprises:

a) forming a reaction product of one or more epoxy silanes and one or more amino silanes by (1) contacting
one or more amino silanes and one or more epoxy silanes in amounts such that the mole ratio of epoxy silane to
amino silane in the reaction mixture is less than 1.8:1; and then (2) adding additional epoxy silane to the reaction
mixture so that the mole ratio of epoxy silane to amino silane is at least about 2:1 and (b) contacting (i) 2 to 80
percent by weight of the reaction product of the amino silane with the epoxy silane ii) 2 to 30 percent by weight of
a film forming resin, and iii) at least 5 percent by weight of a volatile solvent.
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Patentanspriiche

1.

10.

Grundierzusammensetzung enthaltend eine Lésung oder Dispersion von:
(&) 2 Gew.-% bis 30 Gew.-% eines filmbildenden Harzes;

(b) 2 Gew,-% bis 80 Gew.-% eines Reaktionsprodukis eines Epoxysilans und eines Aminosilans, wobei das
Aminosilan mindestens zwei Aminogruppen pro Molekil enthalt und wobei das Reaktionsprodukt hergestellt
istdurch (1) Inkontaktbringen von einem oder mehreren Aminosilanen und einem oder mehreren Epoxysilanen
in solchen Mengen, daBB das molare Verhéltnis der Epoxysilane zu den Aminosilanen in der Reaktionsmi-
schung weniger als 1,8:1 ist; und dann (2) Zugeben von zusatzlichem Epoxysilan zu der Reaktionsmischung,
so daf3 das molare Verhéltnis von Epoxysilan zu Aminosilan mindestens 2:1 und

¢) mindestens 5 Gew.-% eines fluchtigen Lésungsmittels.

Grundierzusammensetzung nach Anspruch 1, wobei der Grundierer weiterhin weniger als 5 Gew.-%, basierend
auf dem Gewicht der Zusammensetzung, eines Reaktionsprodukis eines Polyisocyanats und einer Verbindung
enthalt, die mindestens eine Silangruppe und mindestens eine Isocyanat-reaktive Gruppe enthalt.

Grundierzusammensetzung nach Anspruch 1 oder Anspruch 2, wobei das filmbildende Harz ein Polyacrylatharz
oder Epoxyharz ist.

Grundierzusammensetzung nach einem der Anspriiche 1 bis 3, wobei das Epoxysilan ein y-Glycidoxypropyldime-
thylethoxysilan, y-Glycidoxypropylmehtyldietoxysilan, y-Glycidoxypropyltrimethoxysilan, -(3,4-Epoxycyclo-hexyl)
ethylmethyltrimethoxysilan oder B-(3,4-Epoxycyclohexy)ethylmethyldimethoxysilan ist.

Grundierzusammensetzung nach einem der Anspriiche 1 bis 4, wobei das Aminosilan N-(3-Aminoethyl)aminome-
thyltrimethoxysilan, N-(B-Aminoethyl)-y-aminopropyltriethoxysilan oder Trimethoxysilylpropyl-dietylentriamine ist.

Grundierzusammensetzung nach einem der Anspriiche 1 bis 5, wobei Komponente (b) aus einer Reaktionsmi-
schung hergestellt wird, in der das Mol-Verhéltnis von Epoxysilan zu Aminosilan in der Reaktionsmischung nicht
gréBer als 3:1 ist.

Grundierzusammensetzung nach einem der Anspriiche 1 bis 6, wobei Komponente (b) in Gegenwart eines L6-
sungsmittels hergestellt wird, wobei das Lésungsmittel in einer Menge, basierend auf dem Gewicht der Reakti-
onsmischung, von weniger als 70 % zugegen ist.

Grundierzusammensetzung nach einem der Anspriiche 1 bis 7, wobei Stufe (2) unverdiinnt oder in Gegenwart
eines organischen Lésungsmittels durchgefihrt wird, wobei das Lésungsmittel in einer Menge, basierend auf dem
Gewicht der Reaktionsmischung, von weniger als 90 % zugegen ist.

Verfahren zum Verbinden eines Fahrzeugfensters mit einem Fahrzeugfensterflansch, welches im wesentlichen
aus den folgenden Stufen besteht:

(a) Anbringen einer Grundierzusammensetzung geman einem der Anspriche 1 bis 8 entlang der Begren-
zungsflache einer Seite des Fensters;

(b) Aufbringen eines Tropfens eines feuchtigkeitshartbaren Urethanklebers, enthaltend ein Isocyanat-funkio-
nales Prepolymer und Dimorpholindiethylether, auf die Grundierzusammensetzung; und

¢) Installieren des Fensters durch Inkontaktbringen des Klebstoffes mit dem Fahrzeugfensterflansch und Er-
lauben des Klebers und der Grundierzusammensetzung zu harten.

Verfahren zur Herstellung einer Grundierzusammensetzung, das enthalt:

(a) Bilden eines Reaktionsprodukis eines oder mehrerer Epoxysilane und eines oder mehrerer Aminosilane durch
(1) Inkontaktbringen von einem oder mehreren Aminosilanen und einem oder mehreren Epoxysilanen in solchen
Mengen, daB das molare Verhalinis von Epoxysilan zu Aminosilan in der Reaktionsmischung weniger als 1,8:1
betragt; und dann (2) Hinzuflgen von zusatzlichem Epoxysilan zu der Reaktionsmischung, so daf3 das molare
Verhaltnis von Epoxysilan zu Aminosilan mindestens in etwa 2:1 ist, und (b) Inkontakibringen von (i) 2 bis 80 Gew.
% des Reaktionsprodukis des Aminosilans mit dem Epoxysilan (ii) 2 bis 30 Gew.% eines filmbildenden Harzes,
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und (iii) mindestens 5 Gew.-% eines flichtigen Lésungsmittels.

Revendications

Composition de primaire, qui est une solution ou une dispersion comportant

a) de 2 a 30 % en poids d'une résine filmogéne,
b) de 2 & 80 % en poids du produit de réaction d'un époxy-silane et d'un amino-silane qui contient au moins
deux groupes amino par molécule, ce produit de réaction étant préparé par

1) mise en contact d'un ou de plusieurs amino-silanes et d'un ou de plusieurs époxy-silanes, en des
quantités telles que le rapport molaire des époxy-silanes aux amino-silanes au sein du mélange réaction-
nel soit inférieur a 1,8/1, et

2) addition d'une quantité supplémentaire d'époxy-silane(s) au mélange réactionnel, de telle sorte que le
rapport molaire des époxy-silanes aux amino-silanes prenne une valeur d'au moins 2/1,

et
¢) au moins 5 % en poids d'un solvant volatil.

Composition de primaire conforme a la revendication 1, dans laquelle le primaire contient en outre, en une quantité
représentant moins de 5 % du poids de la composition, un produit de réaction d'un polyisocyanate et d'un composé
comportant au moins un groupe silane et au moins un groupe réactif vis-a-vis des isocyanates.

Composition de primaire conforme a la revendication 1 ou 2, dans laquelle la résine filmogéne est une résine
polyacrylate ou une résine époxyde.

Composition de primaire conforme a I'une des revendications 1 & 3, dans laquelle I'époxy-silane est du y-glycidy-
loxypropyldiméthyl-éthoxy-silane, du vy-glycidyloxypropyl-méthyl-diéthoxy-silane, du y-glycidyloxypropyl-trimé-
thoxy-silane, du B-(3,4-époxycyclohexyl)éthylméthyl-triméthoxy-silane, ou du B-(3,4-époxycyclohexyl)éthyl-mé-
thyl-diméthoxy-silane.

Composition de primaire conforme a I'une des revendications 1 a 4, dans laquelle I'amino-silane est du N-(f3-
aminoéthyl)aminométhyl-triméthoxy-silane, du N-(-aminoéthyl)-y-aminopropyl-triéthoxy-silane, ou de la trimé-
thoxysilylpropyl-diéthylénetriamine.

Composition de primaire conforme a l'une des revendications 1 & 5, pour laquelle on prépare le composant (b) a
partir d'un mélange réactionnel au sein duquel le rapport molaire de I'époxy-silane & I'amino-silane vaut au plus 3/1.

Composition de primaire conforme & I'une des revendications 1 & 6, pour laquelle on prépare le composant (b) en
présence d'un solvant, lequel se trouve présent en une quantité représentant moins de 70 % du poids du mélange
réactionnel.

Composition de primaire conforme a l'une des revendications 1 & 7, pour laquelle on effectue I'étape (2) sans
solvant ou en présence d'un solvant organique, lequel se trouve présent en une quantité représentant moins de
90 % du poids du mélange réactionnel.

Procédé permettant de coller une glace de véhicule sur un bord de fenétre de véhicule, qui comporte essentielle-
ment les étapes consistant a

a) étaler une composition de primaire, conforme & I'une des revendications 1 & 8, sur le pourtour d'une face
de la glace,

b) appliquer, par-dessus la composition de primaire, une couche de colle polyuréthane durcissant sous l'action
de I'humidité, qui comprend un prépolymére a groupes fonctionnels isocyanate et du dimorpholino-diéthyl-
éther, et

¢) installer la glace en mettant la colle en contact avec le bord de fenétre de véhicule, et laisser durcir la colle
et la composition de primaire.
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10. Procédé de préparation d'une composition de primaire, qui comporte :

a) le fait de préparer un produit de réaction d'un ou de plusieurs époxy-silanes et d'un ou de plusieurs amino-
silanes, par

1) mise en contact d'un ou de plusieurs amino-silanes et d'un ou de plusieurs époxy-silanes, en des
quantités telles que le rapport molaire des époxy-silanes aux amino-silanes au sein du mélange réaction-
nel soit inférieur & 1,8/1, et puis

2) addition d'une quantité supplémentaire d'époxy-silane(s) au mélange réactionnel, de telle sorte que le
rapport molaire des époxy-silanes aux amino-silanes prenne une valeur d'au moins 2/1,

et
b) le fait de mettre en contact

i) de 2 & B0 % en poids de ce produit de réaction d'amino-silane(s) et d'époxy-silane(s),

ii) de 2 & 30 % en poids d'une résine filmogéne, et
i) au moins 5 % en poids d'un solvant volatil.
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